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4. [(yp-vy2)dx

0
A .
1+sinx 1-sinx
= J‘[\/ —\/ }dx
COS X COS X
0
sinx = 2t
1+12
ﬁ—l
0
= .2dt
5 (1+t2) 12
J2-1
_ J' 4t dt
5 (1+t2j 1-12
= (b)

I
By
7~ N\
(@]
o
(%]
©|
o (Sl =
Ne—

R [cos E, sin 0]
8

y—sinE
RQ = g . _x-1

LT T
sin— 1-cos—
8 8

Substituting P in RQ = P does not lie on RQ.

Tt
_o X—cos_
PR= L = 8

s s
Cos — Ccos—
8 8

Substituting Q in PR = Q does not lie on PR.

. T
y - S|n§
PQ = =
Q . T L
Sin—+Cos —

x-1
1

Substituting R in PQ = R does not lie on PQ.

=P, Q, R are not collinear.
= (d)

Let n(Bonly) =y
n(A n B) =x
Then n(A only) =4 —x

OP(AnB)= =
10

X+y

P (A) = % and P(B) =

O P(A n B) = P(A) P(B)
X _xty, 4
10 10 10
= 3Xx=2y
= (X +y) is a multiple of 5.
Only possible values are 5 and 10.
= (d)

a=i, b =cosai+ sinaj, o acute
T = icost+sint(cos ai+sinaj)

2 2 2

r=\/(cost+sintcosa) +sin“ t sin“ a

2 2

_ cos?t +2cost sint.cosa
a +sintsina

+sin® t.cos

= 41+cosa.sin2t

Max = 4/1 +cosa

1+ ab=1+cosa

— Max= I +ab = [ +(a-b)2

sin2t = sin’—-[ =>t= n
2 4
— 0 = a.cos +B.sin1—-[=i(5 + B)
4 42

|§+ B|
0=
3x

e
J:I4 2
e +eX +1

e3x_ex
= [
e +eX +1

dx

X =X
et -e
=I 2 = dx
e X + e X+1
u=e"+e”=du=(e"-e™dx
u2=82x+e—2x+2
‘[ du 1 u-1

== lo

+1
-1 2 90+1

X =X

e” +e " -1
— 1+ C
eX +eX +1

e - eX +1

+C
er

= lIog
2

+eX +1

= (c)
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10.

11.

12.

g(x) = logef(x) f(x + 1) = x .f(X)
f(x) = e9®

fix + 1) = e9** Y = x 9

I +1)-a() — o

g(x + 1) —g(x) = log x

g(x+1)=g(x) +logx O (1)

qu+n:gbo+§
ww+1):wa)—§gtle)

x+1:N+1:x:N—l
2 2

0@1) = g"[N +%j—g"(N—lj =—— 1

Section Il

b1 =a

by = a; + aur, by = a; + air + asr’
bs=as+arr+arr+asr
They are neither in A.P..nor G.P
O Statement 1 is true

b1, by, bs, bs are not in H.P

O Statement 2 is false

0 =(c)

x>+ 2px+q=0andax’ +2bx+c=0
have common root
a? o 1
2pc-2pg aq-c 2b-2ap

Again x* + 2px + q = 0 and cx? + bx + a = 0 have
common root
B2 _ B _ 1
2ap - 2bq - cq-a - 2b-2pc
By using statement (2) a, 3 are real
O (p*-q)>0and b?-ac >0
0 (p* - q) (b* ~ac) >0
0= ()

Centre of the circle is at (-3, 5)
Radius = 2
If L1 is a chord of the circle

13.

14.

2x-3+3x5+p-3£0
p+6Z==p%-6

If L, is to be a diameter of the circle,
2x-3+3x5+p+3=0

p=-12

statement 2 is true

statement 1 is also true

But, it does not follow from statement 2
= (b)

x? -1

1

dy _ dx
y\/y2 -1 x\/x2 -1

secly =secx + ¢

1. _ -1 _T[
= Sec.~y=sec "X g

y= sec(sec'lx —g] 0 (1)

Statement 1 is true
Consider the relation

1o2k i1 284X
y X X2 X X
_2\/5— x? -1
X
y=— X
2\/_—\/x2—1

From (1)

1 -1 Tt
— =CO0s|sec "X— —
y 6

-1 Tt . -1 . T
cos|sec ~X COSE + sin|sec ~X smg

1
(@]
o
(7]

2 _
cos_li ﬁ _yxd
X)) 2 2
Statement 2 is false
Statement 1 is true
=(c)

Section Il

x2 +ax +1-2ax

x2 +ax+1

f(x) =
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2ax

2

=1- —
X< +ax+1

(xz +ax+ 1)(— 2a)+ 2ax(2x + a)

2
(xz +ax +l)

f'(x)
—2ax? - 2a%x - 2a + 4ax? + 2a°%x
5 2
(x +ax + 1)

_ Za(xz —1)

2
(xz +ax +l)

(xz +ax+ 1)2 [4ax] - 4a(x2 - 1)

(xz +ax +1) (2x +a)

f(x) =

4
(xz +ax +lj

(2 + a)24a _ 4a

MO eap
(2 - a)2 (— 4a) -4a

@-at |

'(-1) =
1) 2-ap

(2+a)lf1)+(@2-a’f(-=1)=0
= (a)

Za(x2 —l)
15. f(x) = —
(xz +ax+1)

Sincea>0,x*-1is<0
When x O (-1, 1)

= (a)
e |
16. g(x) = Jf—(t%dt
1+t
0
U G|
=gKx = mxex
_ e 2a(e?* -1)
1+(e%)? (ezx +ae* +1)2
= (b)

17. (3i+j+2K) x[i +2j+3K)

“ LA

-i-7j+5k

Unit vector = L (—i - 7] + SE)

543
= (b)

18. Shortest distance
(-1, -2, -1) - pointon L3
(2, -2, 3) - pointon L;

1 3 0 4
Shortest distance = T 312
311 2 3
_3(-1)+4x5 _ 17
53 543
= (d)

19. Equation of the plane is
-1x+1)-7(y+2)+5@z+1)=0
-X—-7y+5z-10=0
X+7y-5z2+10=0

. 1+75+10 13
Distance = ——— = —
V75 V75
= (c)
Section IV
1 3 -5
20. 13 -k -1
5 2 -12
12k + 2 = 3(-36 + 5) =5(6 + 5k) =0
12k + 2+ 108 =15 -30 - 25k =0
=13k +65=0= k=5
(@) —s
(b) = p.q
() -r
(d) e pv q! S
21.
2
X“+2x +4
A = -
(W) y=—"
. (x+2)(2x+2)—(x2 +2X + 4)
(x +2
_ X2 +4x
(x +2)
_ (x + 2)2 (2x + 4)— (x2 + 4x)2(x +2)
(x+2)*

For extremum,y' =0 =x=0, 4

Atx =0, y™> 0 = x =0 gives a min. pt & min.
value = 2

At x =-4,y" <0 = x = -4 gives a max. pt & max
value = -6

O0=1(
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(B) (A+B)(A-B)=(A-B)(A+B) Remaining letters are E, N, O, L
— AB = BA -—-——-- (1) So(4)+ 1 =6 letters = 5!
oy~ ' se @ e
=B A =(-1) BA (using 1) The remaining letters are 2N, E, D, A, O, L
—-BA==(-1)*BA red number of 7
(because B is skew symmetric and A is Required number of permutations = o1
symmetric) =21 x5!
= k is an odd integer. = (s)
O kis1or3 (C) D, L, N can occur only in the first four places
0= (q), (S) = D, L, N, N occurs in the first four places
4!
No. of ways = El =12
C) a=logzlogs2 = 3% =logs 2 :
© a .ggf 093 2= 093 Remaining are 3E, A, 0, fill in the 5 places
=3 %=log, 3
5!
We have No. of ways = 2 =20
1< 273 <2 Total no. of ways = (5 x 4 x 3 x 2) x 2
= 0<-k+log23<1 =2 x5l
= log23-1<k<log;3 = (a)
= Integer value that k takes is 1.
. (r)’ (S) (D) X X X X X
Lo _ o (m 5 odd positions
(D) sin®=cos ¢ = sin E_q’ A, E and O occur only in odd positions
5!
0 A, E, E, E, Ooccupy 5 places= — =20
:Oznrw(—l)”[g—d)] py=Pp 3
d Remaining 4 places are filled by
0-¢p—— 1
Forn =1, we get 2 -9 N,N,L,Din%wayszlz
6+0 —g =2 x5!
F =2, t =2
orn we ge = (q)
= (p). (0.
22.
(A) ENDEA is considered as 1 letter
PART I
23 24 2526 27 28 29 30 31 32
C A A C D B A A B B
33 34 35 36 37 38 39 40 41
D B C A B C D D C
42 43 44
A - p A - p1 q1 r1 S A - q
B-q,rs B-q B-p,r
C-s C-p,q,r,s C-p,s
D-q D-p,q,r1, s D-q,s
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Section | 34. For earth radius is large; never zero potential.
- 1 q/3x2q/3 35. Solution not required
4TEg (ﬁRF Section Il
) 3. £- L 2
24, A\ = Z)\z 4TEg R
- _ r
25. P moves up implies direction j 37. p=d 1-=
1 . 2_1, 2
26. Ekx —E4ky .[p4nr2dr - 7e
2_ .2 2 =
27. v=u"-2gh;u"=59R 38. Standard E variation for uniform sphere
2
=Y =g 3 a
4 8 39. 2kxR=la= —MR? =
2 R
28. Plzﬂ;P2 <£ Ma:ikx
R R 3
air flowing from 1 to 2 equalizing pressure.
3\ 40. w= 4k
29. T=0.75:)\:1m 3M
f = 340 Hz; T increases f increases; beat
decreases = n =340 +4 41. f=lemo = Ma =Ekx
2 3
2
30. c= — A KA = umg
X 3
(d —x)+E 1 »
2=kA% == 1P
_d 2 2
X= —vt
3
31. Only region | and IV are to be reckoned for TIR. Section IV
Section Il 42. Solution not required
32. Solution not required
43. Solution not required
33.
—> 44. Solution not required
—>
PART Il
45 46 47 48 49 50 51 52 53 54
D A C C B C B B D D
55 56 57 58 59 60 61 62 63

A A A B A

64 65

66
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45.

46.

47.

48.

49.

50.

51.

A-r,8 A-p
B-p,q B-q
C-p,q,r C-p,r
D-p D-s
Section |
(D) 52.
0> >n>Qav)
)\ )\ 53.
® ®
O/\ > /\O >

(n

~ A

°© w

0
® )\
/\O >
(n
(A)

Cellulose has a [-glycosidic - linkage. While
structures (A) and (B) have B glycosidic linkages,
only the structure (A) is a triacetate.

o 0
|

CgHs—C—CH,—C—OH is a B keto acid
which undergoes readly decarboxylation to give
CeHsCOCH5 Which is  (E). (E) undergoes

iodoform reaction to give (F) which is
CsHsCOONa and (G) which.is CHi .

(C) 2+ 9
CuF, is coloured because Cu with = d

configuration is the cation.

(B)
[Ni(CO)4] - sp®

Ni(CN)Z~ - dsp?

(©)
Tetraammine copper (1)
Tetrachloronickelate (11)

(B

1 mole of hydrogen = 2 equivalents

0.1 mole of hydrogen = 0.02 equivalents
Current required =0.02 F

=0.02 x 96500 C
_0.02 x 96500

10 x 1073
=19.3x10*

Time (Sec)

54.

55,

56.

57.

58.

59.

60.

A-q¢

B-p,q,r
C-p,q,r
D—q

(B)
D)

MX:Kp=S? S=q4x1078

-14
MX; : Kep = 4S° S = 31/%

-15
MsX : Kep = 27S* S = 4 %

MX > M3X > MX;

(D)

Statement (1) is not correct as an orange red dye
is formed. Statement (2) is true because the red
colouris due to extended conjugation

(A)
Statement (1) is true statement (2) is true and is
correct explanation for statement (1).

(A)
Statement (1) is true statement (2) is true and Is
the correct explanation of statement (1).

(A)

(B)
0
Il

CeHs—C—CHs + PhCH,MgBr —Xorkupy,

T

C6H5_(|:_CH2C6H5

OH
(H)
(A)
CHs

I -H20
C6H5-(|:—CH2C6H5 —_—

OH

e

CgHs—™C=—CH—CgHs
o

(D)
o

V
J= C6H5C\
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61.

62.

63.

64.

K= CeHsCOCHa
L = C¢HsCOOK”

(B)

Effective number of particles in HCP =

1

(A)

Volume of Unit cell = 6 x

(D)
PF = 0.74
VF =0.26

(A) -~ R, S

= x12+1 x2+3=6
6 2

ig
4

= 24\/51’3

2, 2
(2r) 4r\/g

65.

66.

(B) - P!Q
(C) - P! Q! R
(D) - P

(A) - P
(B)-Q
©) - P,R
D) - S

(A) - Q
(B) - P! Q! R
(C) -P,QR
D)Q
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